Ovine fetal adrenal maturation at term and during fetal ACTH administration: evidence that the modulating effect of cortisol may involve cAMP.
Exogenous ACTH1-24 promotes adrenal maturation in fetal sheep, and this effect appears to be modulated in part by cortisol (Challis et al. 1985). We have examined whether similar changes in adrenal metabolism of progesterone occur with ACTH-induced labour as at spontaneous term and whether the site of cortisol modulation is on adrenal steroidogenesis or at the level of cAMP generation. Chronically catheterized fetal sheep were infused in utero for 100 h between days 127 and 131 of pregnancy with P-ACTH, P-ACTH + metopirone, P-ACTH + metopirone + cortisol, or saline. After 100 h the metabolism of [3H]progesterone was measured in adrenal homogenates. Similar incubations were performed with adrenal tissue from fetal sheep at day 130 of pregnancy and at spontaneous labour. In the treatment groups of sheep, cAMP output by dispersed adrenal cells in response to ACTH added in vitro was also determined. Similar qualitative patterns of [3H]progesterone metabolism were found in adrenal homogenates after in vivo ACTH or at term. At both times there was an increase in cortisol and in total 17 alpha-hydroxycorticosteroid accumulation and also evidence for increased activity of 11 beta-hydroxylase enzyme. The formation of total 17 alpha-hydroxycorticosteroids was not affected significantly by concurrent treatment in vivo with metopirone +/- cortisol. The accumulation of cAMP in vitro was increased after in vivo ACTH, attenuated after ACTH + metopirone, but statistical significance over controls was restored after ACTH + metopirone + cortisol treatment. We conclude that ACTH-induced labour and spontaneous parturition in sheep is associated with qualitatively similar changes in progesterone metabolism by the fetal adrenal gland.(ABSTRACT TRUNCATED AT 250 WORDS)